Effect of histidine-tag and R457H and E580Q mutations on catalytic activity of recombinant human cytochrome P450 oxidoreductase.
Cytochrome P450 oxidoreductase (POR) transfers electrons from NADPH to several oxygenase enzymes including cytochrome P450 (CYP). Genetic mutations in the POR gene have recently been identified and associated with an autosomal recessive genetic disease. In this study, Vmax, Km, and Vmax/Km values of cytochrome c reduction and NADPH oxidation activities for R457H variant, histidine-tagged wild-type, and histidine-tagged E580Q were compared with those for wild-type. Vmax/Km values of cytochrome c reduction for the R457H variant and histidine-tagged wild-type were 8% and 26%, respectively, of wild-type, whereas Vmax/Km values of NADPH oxidation for the R457H variant and histidine-tagged wild-type were similar to those for wild-type. The kinetic parameters of the histidine-tagged E580Q variant were similar to those for histidine-tagged wild-type, suggesting that E580Q mutation may be of minor importance in interindividual variation in drug response. These results suggest that R457H but not E580Q is essential for the deficiency of POR activities and that the histidine-tagged system would be inappropriate for POR function.